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INTRODUCTION:  Endoleaks  are  a well-known  complication  after  endovascular  aortic  repair.  Type  I
endoleak-like  phenomenon  (also  deﬁned  as  a proximal  pseudoaneurysm)  post-open  abdominal  aor-
tic  aneurysm  (AAA)  repair  is  described  as an  anastomotic  leak causing  recurrent  pressurization  of  the
original  aneurysm  sac.  It  is  rare  but  may  result  in aneurysmal  sac  rupture  into  the  peritoneal  cavity.
REPORT:  A  78-year-old  man  presented  with  a  progressively  enlarged  aneurysmal  sac  due  to  proximal
anastomotic  degeneration  of the  proximal  suture  line  associated  with  an  outﬂow  through  a patent  largebdominal aortic aneurysm
ndoleak
nastomotic dehiscence
ndovascular management
lumbar  vessel  following  a previous  emergency  open  AAA  repair.  This  was  successfully  treated  using  a  com-
bination  coils  and  ethylene-vinyl  alcohol  copolymer.  An Endoluminal  tube stent  graft was successfully
deployed  to seal  the  aortic  anastomotic  dehiscence.
CONCLUSION:  Endovascular  treatment  of  an  anastomotic  dehiscence  associated  with  a large  outﬂow
lumbar  artery  post-open  AAA  repair  is feasible  and  safe.
© 2016  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
he CCaccess  article  under  t
. Introduction
Endoleak is deﬁned as blood ﬂow outside an endoluminal graft
ut within an adjacent aneurysm sac or segment [1]. This was  ﬁrst
escribed in patients following endovascular repair of abdominal
ortic aneurysm (AAA), and its occurrence was similarly established
n patients who underwent open AAA repair, after a series of 6
atients with a type I endoleak-like phenomenon (also deﬁned as
 proximal pseudoaneurysm) was reported [2]. It is related with a
roximal anastomotic dehiscence, resulting in a recurrent aneurys-
al  sac. It remains a rare but serious complication of open AAA
epair; only a few type I or II endoleak cases have since been
eported [3].
We  describe a patient, who presented with a proximal endoleak
ssociated with a large lumbar outﬂow vessel (6 years after emer-
ency open repair for a ruptured AAA) that may  result in a
evelopment of a potential future type II endoleak. It was suc-
essfully managed with a combination of endovascular therapeutic
rocedures.
Patient consent was obtained for reporting this case.∗ Corresponding author at: School of Surgery, University of Western Australia,
epartment of Vascular Surgery, Royal Perth Hospital, Level 2, MRF Building, Perth,
ustralia.
E-mail address: bibombe@iinet.net.au (B.P. Mwipatayi).
ttp://dx.doi.org/10.1016/j.ijscr.2016.10.072
210-2612/© 2016 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing G
reativecommons.org/licenses/by-nc-nd/4.0/). BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
2. Case report
In 2009, a 78-year-old man  presented with a ruptured AAA
and underwent emergency open AAA repair with a 20 mm × 15 cm
Ultramax graftTM (Atrium Maquet Getinge Group, NH, USA).
He presented to the emergency department in 2015 with
abdominal discomfort. Urgent abdominal computed tomography
(CT) detected an 88-mm aneurysmal sac and type I endoleak-like
phenomenon associated with an outﬂow through a patent lum-
bar vessel (Fig. 1a & b) that had the potential to develop a late
type II endoleak. This was due to partial dehiscence of the pos-
terior proximal suture line, with the leak communicating with
a large lumbar artery anterior to the mid-body of the L4 ver-
tebra, causing recurrent pressurization of the original aneurysm
sac. A semi-urgent endovascular repair was performed using com-
bined femoral and brachial approaches. Through a left brachial
approach, a 90-cm, 7-Fr Flexor® Shuttle® Guiding Sheath (COOK®
Medical, Bloomington, IN, USA) was introduced into the aneurys-
mal  sac via the dehisced portion of the suture line. A 120-cm
MPA-A2 guiding catheter (Cordis Cardinal Health, Dublin, OH, USA)
was inserted to the lumbar vessel (Fig. 2). A 2.7-mm Progreat®
microcatheter (TERUMO® Medical Corporation, Tokyo, Japan) was
inserted into the guiding catheter using a co-axial technique. A
left femoral approach was considered but a left brachial approach
was used because it offers direct and easy access to the pseu-
doaneurysm sac and lumbar artery and allows the 7-Fr Flexor®
Shuttle® Guiding Sheath to remain in situ without any interfer-
ence. Moreover, we  wanted to keep left femoral access available
roup Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. (a) Computed tomography angiogram (CTA), coronal reconstruction view, showing Type Ia endoleak ﬁlling aneurysmal sac. (b) CTA sagittal reconstruction view
demonstrating the type Ia endoleak associated with an outﬂow through a patent lumbar vessel (green arrow) that potentially will cause a type II endoleak.
Fig. 2. Digital subtraction angiography (DSA) demonstrating outﬂow type II endoleak into patent lumbar artery and branches (green arrow).
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rig. 3. DSA post coil embolization of lumbar vessel and deployment of Endurant
tent graft showing no endoleak.
or any unexpected intra-operative interventions. Using a preclose
echnique, the right common femoral artery was accessed, and a
5-cm long 20-Fr sheath (Cordis Cardinal HealthTM, Dublin, OH,
SA) was inserted over a Lunderquist® extra-stiff wire (COOK®
edical, Bloomington, IN, USA) up to the level of the renal arter-
es. The lumbar artery and branches were coiled prophylactically
sing an AZUR® CX (TERUMO® Medical Corporation) and Onyx®
ES (Medtronic Cardiovascular, Santa Rosa, CA, USA). An angiogram
onﬁrmed no post-coiling ﬂow in the lumbar branch. An Endurant
ube stent graft (Medtronic Cardiovascular, Santa Rosa, CA, USA)
as adequately deployed. The completion angiogram conﬁrmed
o endoleak (Fig. 3). The follow-up CT at 6 weeks post-operative
howed no evidence of endoleak, and the patient remained well.
. Discussion
Complications following open AAA repair are well described,
ith a 1.4% rupture rate and 3.7% rate of any aneurysmal-relatedntervention over an 8-year follow-up period [4]. Given the low rate
f long-term complications, surveillance of patients following open
epair is usually not performed.PEN  ACCESS
rgery Case Reports 29 (2016) 168–171
In the ﬁrst description of endoleak following conventional open
aneurysm surgery in a series of 6 patients with type I endoleak-like
phenomenon, all patients underwent open repair with success-
ful outcomes on subsequent surveillance [2]. Although type I/II
endoleak-like phenomenon has since been recognised as a rare
complication of open AAA repair, there have been only a few pub-
lished reports of endoleak-like phenomenon that have resulted in
recurrent pressurization of the original aneurysm sac [3].
Our patient presented with type I endoleak-like phenomenon,
secondary to breakdown of the proximal suture line. Interestingly,
there was antegrade ﬁlling of a large lumbar artery that did require
a prophylactic embolization, to prevent any future type II endoleak
after deployment of the aortic stent graft. In our institution, we
selectively embolise the lumbar arteries, mostly the 3rd and 4th
lumbar arteries, if the diameter is ≥2.5 mm and the inferior mesen-
teric artery if the diameter is >3.5 mm  [4,5].
The timing of endoleak detection following open repair of AAA
varies, ranging up to 12 years for detection of type I endoleak-like
phenomenon presenting as a rupture [6]. This raises the issue of
optimal follow-up after open AAA repair. No long-term follow up
study has identiﬁed a case of endoleak after open AAA repair [7].
Another study using follow-up CT and MRI  for open AAA repair
reported a 2% late graft complication rate over a mean 87-month
follow-up period, with no reported endoleaks [8]. Given the low
complication rate, it would be hard to justify a similar protocol to
that of endovascular repair after open AAA repair.
Nonetheless, endoleak-like phenomenon post-open AAA repair
must be considered as a potential complication. They are related
with anastomotic breakdown from loose sutures; this term, which
had previously been used for occurrences after endovascular aortic
repair, can be adopted for similar complications after open AAA
repair, as long there is recurrent pressurization of the original
aneurysm sac [2]. The challenge in the management of the present
case was the combination of a patent large lumbar artery that would
deﬁnitely result in a type II endoleak.
Type II endoleaks are the most common endoleaks encoun-
tered in clinical practice, accounting for approximately 40% of all
endoleaks [9]. They occur when there is retrograde ﬂow of blood
into the aneurysm sac via an excluded aortic branch, most com-
monly the inferior mesenteric artery or a lumbar artery. Many type
II endoleaks close spontaneously over time [9]. However, data sug-
gest that patients with a persistent type II endoleak (>6 months)
should be considered for more frequent follow-up and/or a more
aggressive approach to reintervention [10]. The lumbar artery in
the present case could have been accessed via the femoral approach
using the DetinoTM steerable sheath (Oscor®, Palm Harbor, Florida);
unfortunately, this sheath is not available in Western Australia
(Perth), and an alternative that avoids a brachial approach is not
available.
4. Conclusion
Type I endoleak-like phenomenon following open repair
remains a rare complication. Endovascular repair of endoleak-like
phenomenon post-open AAA repair is feasible and safe and can be
achieved via combined coiling and stent graft insertion.
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